Involvement of glutathione in 1-naphthylisothiocyanate (ANIT) metabolism and toxicity to isolated hepatocytes.
1-Naphthylisothiocyanate (ANIT) is a model compound which causes cholestasis in laboratory animals. Various biochemical and morphological changes including biliary epithelial and parenchymal cell necrosis occur in the liver of animals treated with ANIT. Although the mechanism(s) for these effects is not understood, a role for glutathione (GSH) in toxicity has been implicated. The possible role of GSH in hepatocellular toxicity caused by ANIT was investigated in this study. Treatment of freshly isolated rat hepatocytes with ANIT caused a concentration- and time-dependent depletion of cellular GSH that preceded lactate dehydrogenase (LDH) leakage. Analysis of the incubation medium indicated that the majority of the cellular GSH which was lost was present extracellularly as GSH or as a GSH-releasing compound. Mixing ANIT with GSH at pH 7.5 yielded a compound that was characterized by HPLC and fast atom bombardment-mass spectrometry (FAB-MS) S-(N-naphthyl-thiocarbamoyl)-L-glutathione (GS-ANIT). When dissolved in aqueous solutions at neutral pH, 95% of GS-ANIT dissociated to yield free ANIT and GSH. Under conditions designed to maximize formation and stability of GS-ANIT, GS-ANIT was found in the extracellular medium of hepatocytes treated with ANIT. Treatment of hepatocytes with the GS-ANIT caused GSH depletion and LDH leakage similar to that observed with equimolar amounts of ANIT. These data suggest that ANIT depletes hepatocytes of GSH through a reversible conjugation process. Such a process may play a role in the toxicity of ANIT.